Analysis of hydrolysates of highly purified spore coats revealed only small quantities of ornithine, a component of bacitracin. We conclude that the peptide, bacitracin, is not a significant component of spore coats.
The relationship of the peptide antibiotics to bacterial sporulation is unknown. From radioisotope studies, Bernlohr and Novelli (1) proposed that bacitracin formed a structural component of the spore coat of Bacillus licheniformis. This was not supported by Snoke (7), who did not detect significant amounts of ornithine in the acid hydrolysates of the spore coats of this organism. A resolution of this problem might be found by determining whether stable ornithine peptides in the acid hydrolysates were interfering with the quantitation of ornithine (4, 8) . Consequently, we felt it necessary to reevaluate the basis for the original proposal, with particular attention given to this detail.
B. licheniformis was grown in 500-ml lots on the glucose-minimal salts of Bernlohr and Novelli (1), with the glucose and ammonium lactate concentrations reduced to 12 and 25 mm, respectively. Spores, isolated by Renografin density gradient centrifugation (9), were disrupted by dry grinding with 39 ,m glass beads (Superbrite, 3M Company) in a precooled (with dry ice) mortar and pestle. Spore coats were isolated (9), treated with lysozyme, and extensively washed at acidic, alkaline, and neutral pH levels at 0 C. AR acid hydrolyses were performed by the method of Moore and Stein (3) , and electrophoresis of these acid hydrolysates (2) was performed on Whatman 3MM paper at 18 v/cm. Prepared mixtures of amino acids were separated by co-electrophoresis parallel to the sample, and these were used as guides to section the sample strip prior to radioactivity determinations in a Packard Tri-Carb scintillation counter.
The growth curve, pH profile, and time course of sporulation and antibiotic production of our cultures were identical to those previously published (1) . Labeled DL-ornithine was added hourly from 8 hr (initiation of bacitracin synthesis) until 14 hr (appearance of about 25% sporangia). The antibiotic in the culture fluid was purified by extraction (5), paper chromatography (6), and column chromatography on Bio-Gel P-2 (Calbiochem). An amino acid analysis (Beckman Spinco model 120B) of an acid hydrolysate of this antibiotic preparation identified it as bacitracin. The 14C resident in the purified antibiotic was confined to the ornithine residue.
Amino acid analysis (D. E. Peterson and R. W. Bernlohr, Anal. Biochem., in press) of the B. licheniformis spores and spore coats revealed no ornithine and otherwise supported the results of Snoke (7) . Consequently, unless acid-stable, ornithine-containing peptides could be detected by electrophoresis, the original proposal (1) could not be supported. Table 1 is a collation of the results from our experiments dealing with the 14C distribution among amino acids in acid hydrolysates of spore coats (cultures supple- 172 ,uc/,mole). The radioactivity in ornithine, lysine, glutamate, and aspartate was determined from the pH 5.5 separations. Radioactivity resident in arginine was taken as that radioactivity which remained at the origin during pH 11.3 electrophoresis. "4C in proline was determined from the pH 9.3 and 9.7 separations. The material termed "unknown" is considered as that label which migrated between the origin and proline at either pH 9.3 or 9.7. This fraction is found on the boundary of a broad band of ninhydrin-positive material which contains the neutral amino acids. For both preparations, the bulk of the radioactivity is resident in the arginine and proline residues. Minor amounts are found in the glutamate, aspartate, and lysine fractions. There is an insignificant amount of radioactive ornithine in the spore coats, but there is an increased amount in the whole spores. This could be evidence for a "trapping" of bacitracin between integument layers of the spore during sporulation. The important fact, however, is that, by considering the ornithine and the unknown fractions of the spore coat hydrolysate, no more than 5% of the label could be resident in spore coat-associated bacitracin. Consequently, we conclude that bacitracin is not a quantitatively significant component of the J. BACrERIOL. spore coat of B. licheniformis, if it is a component at all.
